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Conclusions: We found that N-domain and full-length TIMP-3
are similarly effective in most in vitro and cell-based assays,
although full-length was more potent against MMP-13. The N-
domain was more effective in blocking IL-1-induced GAG release
from bovine nasal cartilage explants. Both forms, but most dra-
matically the full-length protein, inhibited cartilage degradation,
osteophyte growth and bone lesions in a rat meniscal tear model
of osteoarthritis. The greater efficacy seen with the full-length
form could be due to its greater potency against MMP-13.
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Purpose: BMP-2 has often been proposed as a good tool for
cartilage repair and as a strong stimulant of chondrogenesis.
Cells modified to overexpress BMP-2 and scaffolds coated with
BMP-2 have been placed into a cartilage defects for reparative
purposes. However, it is unknown what BMP-2 does on intact
cartilage that is present in the treated joints. To study the effect
of BMP-2 on intact cartilage in vivo, we overexpressed BMP-
2 in normal murine knee joints and evaluated the effects on
proteoglycan synthesis and degradation.
Methods: C57Bl/6 mice were injected intra-articularly with an
adenovirus overexpressing BMP-2. Mice were injected i.p. with
35SO2-4 24 hours before sacrifice. After 3, 7 and 21 days kneejoints were isolated for histology to perform Safranin O/Fast
Green staining and autoradiography to assess anabolic effects
of BMP-2. Immunohistochemical staining of the aggrecan neo-
epitopes VDIPEN and NITEGE was carried out to investigate
GAG degradation. Histological quantification of staining in patel-
lar and tibial cartilage was performed with a computerized imag-
ing system. In addition, patellar and tibial cartilage were isolated
for measurement of proteoglycan (PG) synthesis by means of
35SO2-4 incorporation or RNA isolation for quantitative PCR.
Results: BMP-2 overexpression resulted in altered chondrocyte
appearance, which appeared to be larger than chondrocytes in
control cartilage. Furthermore, BMP-2 stimulated PG-synthesis
in patellar cartilage significantly on all days (up to two fold) and
in the tibia on day 21. Stimulation was less prominent in tib-
ial cartilage than in patellar cartilage. On mRNA level collagen
type II expression had increased on all days in the patella with
the highest expression on day 7 (17-fold) Aggrecan expression
showed the same pattern with a a 13-fold increase on day 7.
On the tibia collagen type II expression had increased 12-fold
on day 7 and 14-fold on day 21 and aggrecan expression was
elevated 15-fold on day 7 and 12-fold on day 21.In addition
to stimulation of extracellular matrix production, BMP-2 overex-
pression also resulted in MMP- as well as ADAMTS-mediated
cartilage degradation. VDIPEN staining (indicating MMP activity)
was elevated upon BMP2 stimulation on day 3 on tibial cartilage
and on day 3 and 7 in patellar cartilage, but no longer by day
21. NITEGE staining (indicating aggrecanase activity) was not
found on day 3, but this is likely due to elevated MMP-activity
cleaving off the NITEGE epitope. On day 7 NITEGE staining had
increased 2-fold in the lateral tibial condyle and 3,5 fold in patel-
lar cartilage, which was still increased 2-fold on day 21. On RNA
levels we found elevated MMP3 expression on both tibia and
patella, and elevated ADAMTS4 expression in the patella. BMP-
2 overexpression did not result in detectable cartilage damage in
Safranin O/Fast Green stained sections.
Fig. 1
Conclusions: Adenoviral overexpression of BMP-2 shows that
BMP-2 is able to elevate proteoglycan synthesis in cartilage
and stimulates collagen type II and aggrecan mRNA expression.
At the same time increased catabolic activity was observed
indicated by elevation of VDIPEN and NITEGE neo-epitopes.
These data show that BMP2 not only boosts matrix synthesis
in normal cartilage but that BMP-2 increases matrix turnover.
Increased matrix turnover might be functional to replace matrix
molecules in the repair of a damaged cartilage matrix.
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Purpose: IKKα and IKKβ are essential kinases for activating
NF-κB transcription factors that regulate cellular differentiation
and inflammation. Each IKK was targeted for knockdown (KD)
